We have studied the effect of thermal lattice fluctuations on the optical properties of the chargedensity wave (CDW) condensates K03Mo03 and (TaSe4)2I. From the temperature dependence of the CDW gap absorption in the midinfrared frequency range, there is a strong indication of the important role played by the thermal lattice fluctuation and zero-point lattice motion. The latter removes the inverse square-root singularity expected for the case of a static distorted lattice. In fact, a considerable broadening (i.e. , larger than k&T) of the subgap tail absorption is found by increasing the temperature towards the transition temperature TzD~. We compare our experimental findings with the predictions of a theoretical model, which suggests that zero-point and thermal lattice motions have a similar effect on the electronic properties as disorder. Better agreement with the theory is obtained when the contribution to the disorder parameter from phase phonon modes is also taken into account.
I. INTRODUCTION
A central aspect of the charge-density-wave (CDW) phase transition is the appearance of the so-called Auc- tuation effects. In the preceding paper, we have extensively discussed the inAuence of the precursor effects on the CDW phase transition. ' Emphasis was given to the optical fingerprints related to the paraconductivity contribution, which develops in the so-called fluctuation regime below the mean-field critical temperature TMF, but above the temperature TcDw, where three-dimensional long-range order develops. The experiments reported in Ref. 1 give clear evidence for important deviations from conventional metallic behavior between TMF and Tcow. The collective nature of the conductivity was established, while its frequency dependence along the chains suggests the presence of features such as a finite conductivity and a "quasipinned" response. ' Furthermore, a pseudogaplike excitation was also clearly identified. ' In this paper, we focus our attention to the thermal lattice fluctuations below the transition temperature Tcow. In the great majority of one-dimensional compounds, the zero-point lattice motion 5u =(ih'/2Mco~) '~( where M is the mass displaced and co~the amplitude mode frequency which determines the size of the actual zero-point motion) is of the same order of magnitude of the Peierls distortion and, consequently, one might expect important effects on the electronic density of states. One might also wonder why there should be a clearly developed gap excitation in the spectrum at all.
Indeed, several one-dimensional systems, e.g. , KCP, (CH)", Pt-halogen chains, showed a particular broadening of the single-particle excitation at 2b, (which is opened at the Fermi surface, due to the periodic lattice distortion with twice Fermi wave vector 2k~). However, while there was no accepted theory of the temperature dependence of the lattice distortion and the gap parameter, most of the previous experiments were compared to empirical formulas or the mean-field (BCS) The complete excitation spectrum of KQ 3Mo03 and (TaSe~)21 has been presented and thoroughly discussed elsewhere. '" ' For the present discussion, we will concentrate our attention on the midinfrared spectral frequency window. In this respect, Fig. 1 
III. DISCUSSION
As clearly manifested in Fig. 1 , the observed optical conductivity in the mid-IR frequency range is quite different from the mean-field expectation, for which at all temperatures below Tcow the absorption is predicted to be zero for co&26 and contains an inverse-square-root singularity at co =26 (see Fig. 1 One of the most striking outcomes of the theoretical model ' ' is the universal scaling form of the strong subgap conductivity. Figure 2 shows the scaling of the experimental optical conductivity (using the data shown in Fig. 1 of Refs. 11 and 12) for the pure blue bronze and for (TaSe4)zl at several temperatures.
As (Figs. l and 2) .
The results for (TaSe~)zl (Fig. 2) follow the general trend set by the theoretical prediction, which leads to the universal scaling form of o,(co). ' Sadovskii. From the evaluation of the data leading to the universal scaling form presented above, it is then possible to extract the temperature dependence of the disorder parameter. This is obtained by choosing q such that the computed I (r))/co~""(r)) is equal to I (T)lcm"""(T). ' The experimental values of rj(T) for the two compounds are TABLE I. The dimensionless electron-phonon coupling A, ", the frequency co"and the damping I "of the phase-phonon modes for (TaSe4)&I calculated after the model of Ref. 22 . A plasma frequency of co~= 1.5X 10 cm ' and a static dielectric function co=3 X 10 have been used (Refs. 14 and 22).
co"(cm ') I "(cm ') co"(cm ') A, " I""(cm ') 23.07 68. As already pointed out in the theoretical section, a comparison of the experimental values of g(T) with the theoretical prediction of Eq. (2) using reasonable parameters would not be realistic or very satisfactory, unless one assumes an additional and very large extrinsic disorder contribution (ri, ), for which it would be difficult to find a plausible justification. However, it is possible to take into account the effect of the so-called phasons within the same theoretical framework, which leads, as shown in Sec. III A, to Eq. (6) for g( T)
As extensively described in our previous work, ' the parameters A, " for the dimensionless electron-phonon coupling constants, and co" for the frequencies and I " for the dampings of the bare phonons, which are coupled to the electronic density fluctuation of wave vector q, were obtained by a fit of the optical conductivity in the CDW ground state, using the phason model of Rice. The fu11 set of the fit parameters for (TaSe4)2I is summarized in Table I . We refer to Table I ). The scope of this analysis is mainly to show the importance of the effect, also with respect to the thermal lattice fluctuation, rather than to numerically produce all the details of the excitation spectrum.
Using our fits for the phase-phonon modes (Table I Table II ). 
